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Abstract 
 
Background: Physical activity (PA) seems to be important for long-term weight loss 
following bariatric surgery, however, studies provide evidence for insufficient PA levels in 
bariatric patients. Research found self-efficacy to be associated with PA and weight bias 
internalization, whose influence on mental and physical health has been shown in recent 
studies. 
Objectives: The purpose of the present study was to investigate the influence of 
general self-efficacy on PA, mediated by weight bias internalization. 
Setting: Consecutive multicenter registry study conducted in six German bariatric 
surgery centers. 
Methods: In N = 179 bariatric surgery candidates, general self-efficacy, weight bias 
internalization, and different intensities of PA were assessed by self-report questionnaires. 
Structural equation modeling was used to analyze the assumed mediational relationship.  
Results: After controlling for sociodemographic variables, weight bias internalization 
fully mediated the association between general self-efficacy and moderate-intense as well as 
vigorous-intense PA. Lower general self-efficacy predicted greater weight bias 
internalization, which in turn predicted lower levels of moderate-intense and vigorous-intense 
PA.  
Conclusions: The results suggest an influence of weight bias internalization on 
preoperative PA in bariatric surgery candidates. Subsequently, implementation of 
interventions addressing weight bias internalization in the usual treatment of bariatric surgery 
candidates might enhance patients’ preoperative PA, while longitudinal analyses are needed 
in order to further examine its predictive value on PA following bariatric surgery. 
Keywords: weight bias internalization; self-efficacy; physical activity; mediation. 
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Introduction 
 
Physical activity (PA) might be essential for long-term weight loss following bariatric 
surgery, yet previous studies yielded insufficient pre- and postoperative activity levels in 
bariatric patients. Based on findings demonstrating associations between self-efficacy and 
PA, and the influence of weight bias internalization (WBI) on physical and mental health, the 
present study aimed to analyze the mediating role of WBI on the relationship between general 
self-efficacy and preoperative PA. 
Bariatric surgery is considered the most effective treatment of extreme obesity at body 
mass index (BMI) ≥ 40 kg/m2(1), however, postoperative outcomes depend tremendously on 
patients’ behavior modification(2). There is growing evidence that postoperative PA might be 
crucial for bariatric surgery patients to achieve long-term weight loss(2). However, recent 
studies in bariatric surgery patients revealed low levels of pre- and postoperative PA 
compared to general health recommendations(3). Preoperative PA might decrease 
postoperative complications(4) and predicted postoperative PA(5), hence, psychosocial 
determinants of PA should be examined preoperatively and might be addressed by potential 
interventions. 
Reviewing previous research, self-efficacy was suggested predominantly as a 
psychosocial determinant of PA(6). Self-efficacy is defined as self-beliefs of accomplishing a 
behavior due to personal capabilities(7) and can be divided into global self-beliefs (general 
self-efficacy) or self-beliefs regarding different situations or behaviors (domain-specific self-
efficacy, e.g., PA specific self-efficacy)(8). Numerous studies provide evidence for a positive 
correlation between general as well as domain-specific self-efficacy and PA in various non- 
weight-specified samples(9). This positive association with general self-efficacy was found in 
obese individuals as well(10), but the relationship has not yet been investigated in bariatric 
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patients, as a specific subsample differing not only in weight status. After adjusting for BMI, 
populations differed in diverse psychosocial aspects, with bariatric patients reporting less 
favorable values than obese ones (e.g., in physical and social functioning, vitality)(11). Further 
studies established the predictive value of PA specific self-efficacy on levels of PA in non-
weight-specified samples(12), but interpretation of these findings with regard to general self-
efficacy is limited. 
Further, the concept of WBI has gained growing interest in research on health 
impairments in overweight and obesity. WBI is characterized by applying predominant 
negative weight stereotypes and prejudices to the own person(13). It emerged as an important 
factor in overweight and obese individuals as previous studies yielded associations with 
higher levels of psychopathology(13) and poorer physical and mental health(14). In addition, a 
recently published study observed a negative relationship between WBI and PA in 
overweight and obese women(15), but the generalizability of these results to bariatric surgery 
candidates has not yet been investigated. Regarding the relationship between self-efficacy 
and WBI in overweight and obese individuals, WBI was negatively associated with PA 
specific self-efficacy(15) and with core self-evaluation, including self-efficacy, self-esteem, 
neuroticism, and locus of control(16). 
In this context, the present study is the first to investigate the association between 
WBI and PA, as well as the role of WBI as a mediator of the relationship between self-
efficacy and PA in bariatric surgery candidates. We decided in favor of general self-efficacy 
because, as a global personality disposition, it allows for higher generalizability than its 
domain specific counterpart. Thus, we aimed to examine the impact of preoperative general 
self-efficacy and WBI on walking, moderate-intense, and vigorous-intense PA in bariatric 
surgery candidates. Referring to previous findings, we hypothesized that lower general self-
efficacy would lead to higher WBI, which in turn would lead to decreased PA. 
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This study was part of the Psychosocial Registry for Bariatric Surgery (PRAC study), 
which longitudinally assesses psychosocial parameters in a consecutive sample of bariatric 
surgery patients in six German bariatric surgery centers. The PRAC study was approved by 
the authorized ethics committee of each study center and is described in detail elsewhere(17). 
This study included all preoperative data of N = 179 extremely obese bariatric surgery 
candidates, all of whom provided written informed consent prior to study participation. Data 
collection proceeded independently of clinical treatment and patients were informed that the 
information obtained would not be shared with the surgical team. 
As summarized in Table 1, the sample consisted of 121 women (67.6%) and 58 men 
(32.4%) with a mean age of M = 46.58 years (SD = 10.43) and a mean BMI of M = 48.73 
kg/m2 (SD = 7.34). While class III obesity (BMI ≥ 40.0 kg/m2) was present in the majority of 




Predictor variable. The General Self-Efficacy Scale (GSE)(18) was used to measure 
global self-beliefs of coping with demanding situations due to personal competence(8). It 
consists of 10 items (e.g., “I can always manage to solve difficult problems if I try hard 
enough”) rated on a 4-point Likert scale ranging from 1 = not at all true to 4 = exactly true. A 
sum score was computed with higher scores indicating greater general self-efficacy. Good 
validity and adequate reliability have been shown in various studies(8). Internal consistency in 
this study’s sample was α = .94. 
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Mediator variable. The Weight Bias Internalization Scale (WBIS)(13,19) was used to 
assess internalized weight bias defined as the overweight or obese individual’s degree of 
approval to statements applying predominant public weight stigma to the own person. Each 
of the 11 items (e.g., “Because of my weight, I don’t understand how anyone attractive would 
want to date me”) was rated on a 7-point Likert scale from 0 = strongly disagree to 7 = 
strongly agree. As recent psychometric analyses of the WBIS recommended removal of item 
1 due to insufficient item-total correlations(19), WBIS mean scores were computed of the 
remaining 10 items, with higher scores indicating greater WBI. The WBIS has shown good 
validity and excellent reliability(19). Internal consistency in the present study sample was α = 
.86. 
Outcome variable. To assess participant’s amount of PA, we used the self-
administered 9-item short-form of the International Physical Activity Questionnaire (IPAQ-
SF)(20). Participants rated how much time they spent on walking, moderate-intense (e.g., 
regular bicycling, light lifting), vigorous-intense (e.g., fast bicycling, heavy lifting), and 
sedentary activities over the last seven days. To assess only PA in the present study, we 
excluded the item assessing sedentary activities from all analyses. A sum score in minutes per 
week was computed for each subscale. The IPAQ-SF was originally designed for assessment 
in population studies(20), however, it is a widely administered self-report questionnaire in 
various studies on PA with small to medium sample sizes(9,21). 
 
Data Analytic Plan 
 
The distributions of the IPAQ-SF subscales were negatively skewed with more 
frequent low than high amounts of PA, thus, we transformed the sum scores by extracting the 
square roots to approximately normalize the distributions(22). 
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Regarding the postulated model, the structural equation modeling approach was used 
and statistical analyses were carried out with AMOS™ 20 using the following model fit 
indices: χ2 test statistic; the minimum discrepancy, divided by its degrees of freedom 
(CMIN/DF); the goodness-of-fit-index (GFI); the comparative-fit index (CFI); the Tucker-
Lewis-Index (TLI); and the root mean square error of approximation (RMSEA). A non-
significant χ2 value indicates that the model is compatible with the data(23). For a good model 
fit, the ratio CMIN/DF should be close to 2, and GFI, CFI as well as TLI should be > 0.95 for 
a good or >.90 for an acceptable model fit(23). Furthermore, RMSEA values < 0.06 indicate a 
good and values < 0.10 an acceptable model fit(24). The model was tested using correlation 
matrices and it was estimated with the full information maximum likelihood method 
approach. 
In a first step, the direct relationships of general self-efficacy and the proposed 
outcome variables of PA were tested, while controlling for the sociodemographic variables of 
age, sex, and education. General self-efficacy emerged as a significant predictor of vigorous-
intense activities (standardized value: .15, p < .05) and moderate-intense activities 
(standardized value: .17; p < .05), but not for walking (standardized value: .08; p = .30). In a 
second step, WBI was added as a mediator of the relationship between general self-efficacy 
and PA outcome variables. Testing the influence of the sociodemographic variables in both 
steps, these variables were allowed to predict every other manifest variable in the model. 
Subsequently, all nonsignificant relations were deleted and significant relationships remained 
in the model. 
Interpretation of standardized regression weights referred to Cohen(25) (small: < .30; 
medium: ≥ .30 and < .50; large: ≥ .50). A two-tailed α of .05 was applied for all statistical 
tests. 
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Results 
 
As outlined in Table 1, the sample reported a mean GSE score of M = 30.05 (SD = 
6.06) and a mean WBIS score of M = 4.95 (SD = 1.19). On average, participants walked M = 
607.98 minutes (SD = 768.47 minutes) during the last week. They further engaged in M = 
291.02 minutes (SD = 635.87 minutes) of moderate-intense and M = 380.90 minutes (SD = 
732.35 minutes) of vigorous-intense PA. 
The structural equation model presented in Figure 1 depicts all significant paths of the 
tested model. After controlling for sociodemographic variables (age, sex, and education), 
lower general self-efficacy predicted greater WBI (medium effect), which in turn predicted a 
smaller amount of walking, moderate-intense PA, and vigorous-intense PA (small effects). 
Regarding the effects of sociodemographic variables, a higher age was significantly 
associated with less vigorous-intense PA, while general self-efficacy yielded an effect of sex, 
with females showing lower scores than males (small effects). However, education was not 
significantly associated with any of the integrated variables (and therefore was not depicted 
in the model). Based on the χ2 test statistic, the model fit the data: χ2(12) = 20.707, p = .06. 
Further, a good or at least an acceptable model fit is indicated by the following structural 
equation modeling fit indices: CMIN/DF = 1.723; GFI = .968; CFI = .942; TLI = .898; 
RMSEA = .064. 
As general self-efficacy did not predict walking in the first model without mediator, 
we only found a full mediation effect of WBI on moderate-intense and vigorous-intense PA: 
when WBI was included, general self-efficacy did not add to the prediction of these two 
aspects of PA. 
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Discussion 
 
In the present study unique in examining this issue in bariatric surgery candidates, we 
found that WBI fully mediated the association between general self-efficacy and moderate-
intense as well as vigorous-intense preoperative PA: lower general self-efficacy predicted 
greater WBI, which in turn predicted a smaller amount of these aspects of PA.  
Our results replicate findings regarding the association between general self-efficacy 
and PA levels(12), as well as the association between self-efficacy and WBI, in bariatric 
surgery candidates(15,16). They further provide evidence on the negative relationship between 
WBI and PA that has been found in overweight and obese females, but has not yet been 
investigated in bariatric surgery candidates(15). Beyond this, the complete mediational effect 
of WBI indicates that general self-efficacy does not contribute supplementally to the 
prediction of moderate-intense and vigorous-intense PA when WBI is included. However, 
there was no mediational effect of WBI on the relationship between general self-efficacy and 
walking due to the missing association in the model without mediator. A possible explanation 
might be that, irrespective of their general self-efficacy, patients walk for everyday 
transportation rather than for exercising. With regard to sociodemographic variables, we 
replicated findings of sex-specific general self-efficacy(8) and age-related vigorous PA(26). 
Altogether, WBI emerged as an influencing factor of preoperative PA in bariatric 
surgery candidates. This finding is essential because preoperative PA might decrease 
postoperative complications(4) and was found to be a predictor of postoperative PA indicating 
that PA barriers may persist(5). In this context, our results underline the importance of further 
studies prospectively investigating the predictive value of WBI. 
Our findings need to be interpreted while taking into account the strengths and 
limitations of this study. Strengths include the multicenter design as well as the large sample 
size of bariatric surgery candidates. Further, internationally well-established and widely 
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accepted self-report questionnaires were applied. Moreover, socially desired ratings of 
patients were reduced because data collection was unrelated to clinical procedures and 
patients were informed that the information obtained would not be shared with the surgical 
team. 
As a restriction, use of the IPAQ-SF was recommended primarily for national 
prevalence studies(20). While we did not investigate a representative sample of the population, 
our clinical sample of bariatric surgery candidates can be classified as large, justifying the use 
of this instrument. Another limitation is the subjective PA assessment as various studies 
observed an overestimation of PA in self-report questionnaires compared to objective 
methods suggesting subjective measures to be a less reliable indicator of PA(27). As the design 
of this study prevented the use of accelerometers, further studies are needed to replicate these 
findings with objectively quantified PA. Though, it should be mentioned that accelerometers 
are suited to capture most, but not all types of PA, e.g., aquatics. In addition, bariatric surgery 
candidates are a rather homogenous sample with regard to BMI. It might be the purpose of 
future research to examine the relevance and generalizability of our results to patients in 
conservative weight loss treatment because increasing overweight and obese individuals’ PA 
is important in any treatment(28). Comparable to previous research on WBI, interpretation of 
our results is further limited due to cross-sectional data preventing causal attributions. The 
postulated model was based on prior findings, nevertheless, it might be possible that there are 
some associations in the opposite direction, e.g., PA might enhance general self-efficacy. 
However, prospective monitoring of the present sample following bariatric surgery will be 
proceeded within the PRAC study. These longitudinal analyses will allow causal attributions 
between preoperative WBI and postoperative PA as well as weight loss and will help to 
clarify if WBI should be targeted preoperatively to foster an active lifestyle in the long term.  
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Conclusions 
 
Our results might provide practitioners with information underlining the importance 
of WBI reduction for enhancing PA in bariatric surgery candidates. Interventions aiming at 
increasing PA in general frequently target an increase in self-efficacy(29), as it has been shown 
to be associated with PA in various studies(6,12). However, based on our results, PA behavior 
modification should focus on WBI rather than self-efficacy, especially in bariatric surgery 
candidates, for whom increasing PA is challenging(5). While longitudinal studies investigating 
the role of bariatric surgery candidates’ WBI on postoperative PA are needed, our findings 
emphasize that addressing WBI in patients with less favorable scores might enhance 
preoperative PA. In this context, administering the WBIS(13,19) as a screening instrument at 
the initial visit could be the key in identifying bariatric patients with high levels of WBI in 
relation to population norms(19). Subsequently, these patients should be considered for 
preoperative counseling to reduce WBI, i.a., by providing information on weight bias in 
society, leading the patient to its critical consideration, and detaching self-evaluation from 
stereotypes(30). However, as there is only limited research on the reduction of WBI, our 
results highlight the clinical demand for further development and evaluation of existing 
interventions targeting WBI. Subsequently, advanced interventions might be implemented in 
future treatment of bariatric surgery candidates with increased WBI to improve preoperative 
PA counseling and its outcomes. 
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Table 1. Sample characteristics (N = 179). 
 M, n SD, % 
Sex, females 121 67.60 
Age, years 46.58 10.43 
Education, < 12 years 141 80.571 
BMI, kg/m2 48.73 7.34 
Weight status   
 Class II obesity (35.0 ≤ BMI ≤ 39.9 kg/m2) 12 6.70 
 Class III obesity (BMI ≥ 40.0 kg/m2) 167 93.30 
General Self-efficacy (GSE) 30.05 6.06 
Weight bias internalization (WBIS) 4.95 1.19 
Physical activity (IPAQ-SF)   
 Vigorous-intense physical activity, min/week 380.90 732.35 
 Moderate-intense physical activity, min/week 291.02 635.87 
 Walking, min/week 607.98 768.47 
Notes. BMI, body mass index; GSE, General Self-Efficacy Scale (10*-40, less favorable 
scores are asterisked); WBIS, Weight Bias Internalization Scale (1-7*); IPAQ-SF, 
International Physical Activity Questionnaire – Short Form.  
1Calculation of % from valid cases (n = 175). 
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Figure 1. Structural equation model on the mediating role of weight bias internalization on 
the relationship between general self-efficacy and physical activity. 
Notes. Standardized values are depicted (p < .05). GSE, General Self-Efficacy Scale (10*-40, 
less favorable scores are asterisked); WBIS, Weight Bias Internalization Scale (1-7*); IPAQ-
SF, International Physical Activity Questionnaire – Short Form (min/week).  
 
